
























model	analytes,	some	chlorobenzenes	were	extracted	 from	water	samples	prior	 to	gas	chromatography-mass	spectrometry	determination.	A	multivariate	approach	was	employed	to	optimize	 the	experimental	parameters












on	other	configurations	of	SPME	and	miniaturization	of	 the	conventional	 solid-phase	extraction	method	such	as	micro-solid-phase	extraction	 (μ-SPE)	[14],	 stir-cake	 sorptive	 extraction	 (SCSE)	 [15],	 rotating-disc	 sorbent	extraction
(RDSE)	[16],	stir-rod	sorptive	extraction	(SRSE)	[17],	stir-bar	sorptive	extraction	(SBSE)	[18],	microextraction	by	packed	syringe	(MEPS)	[19],	dispersive	μ-SPE	(dispersive	μ-SPE)	[20]	and	headspace	sorptive	extraction	(HSSE)	[11,21].
However,	all	the	techniques	named	above	not	only	present	advantages,	but	also	have	some	drawbacks	such	as	commercial	dependence,	high	cost,	complex	set-ups,	difficult	handling,	small	or	limited	amount	of	sorbent,	among
others.	 Therefore,	 the	 purpose	 of	 the	 present	manuscript	 is	 to	 present	magnetic	 graphene	 oxide	 (MGO)	 nanomaterial	 as	 sorbent	 supported	 on	 a	 neodymium	magnet	 (Nd),	 providing	 a	 new	 extraction	 technique	 called	Magnetic
Headspace	Adsorptive	Extraction	(Mag-HSAE),	which	overcomes	the	drawbacks	of	most	of	the	extraction	techniques	described	above.







Nine	 chlorobenzene	 compounds	 were	 used	 in	 the	 present	 work,	 namely:	 1,2-dichlorobenzene	 (1,2-DCB),	 1,3-dichlorobenzene	 (1,3-DCB),	 1,4-dichlorobenzene	 (1,4-DCB),	 1,2,3-trichlorobenzene	 (1,2,3-TCB),	 1,2,4-
































































































1,3-DCB 0.5–100	(6) 0.1038 0.994 3.9 2.8 125 417





1,2-DCB 0.5–100	(6) 0.0856 0.993 4.2 3.4 173 577
1,3,5-TCB 0.5–100	(6) 0.1048 0.994 4.5 1.5 193 643
1,2,4-TCB 0.5–100	(6) 0.0804 0.991 9.5 6.3 131 437
1,2,3-TCB 0.5–100	(6) 0.0547 0.992 8.9 4.2 153 510
1,2,4,5-TeCB 0.5–75	(5) 0.0159 0.996 7.7 3.6 134 447
1,2,3,4-TeCB 1-75	(5) 0.0018 0.993 8.7 7.5 301 1003

































800 – 500 – 500 – – – – 20 15 GC-FID [31]
IL-SDME 5000–160000 152 203 102 122 122 102 102 102 – 1.6–5.1 RT 37 LC-UV [27]
Dodecane-HSME 500–3000
5000–30000




– 75 40 – 1.5 – – 0.15 – 2.1–9.7 35 5 GC-ECD [33]
MW-SDME 1000–320000 32 39 24 22 22 16 16 16 – 2.3–8.3 21 20 LC-UV [29]
PC-SPME 250–250000
490–250000
31 – 62 – 62 – – – – 40 30 GC-FID [34]
PU-SPME 50–900
50–1000
– 10 10 – 10 10 – 10 – 3–11.3 30 10 GC-MS [35]
1.5% 9.5%
PDMS-SPME 20–20000 6 6 6 4 4 4 3 3 4 1.2–8.2 RT 30 GC-MS [3]
HSSE 7–1000 6 4 2 4 7 9 7 11 12 5–10 RT 60 GC-MS [36]





3 2 2 4 2 2 2 2 1 2–17 RT 37 GC-MS [25]
CA-SPME 8–800
80–8000
– – – 2.25 1.64 0.94 1.26 0.32 0.50 2.1–4.9 20 15 GC-ECD [38]
PPy-SPME 5–1000
2.5–1000
– 0.8 0.8 – 0.6 – – 0.5 – 3–14 65 25 GC-MS [39]
MOF/PANI-SPME 0.5–1000 – 0.2 0.1 – 0.1 0.1 – 0.1 – 5–8 25 20 GC-MS [40]
Mag-HSAE 0.5–100
0.5–75





















1,3-DCB 103	(2.1) 108	(2.8) 98	(3.6)
1,4-DCB 97	(4.3) 105	(3.2) 101	(4.5)
precondition or
1,2-DCB 110	(2.6) 104	(3.4) 95	(3.7)
1,3,5-TCB 95	(4.5) 101	(1.5) 103	(2.6)
1,2,4-TCB 109	(3.4) 94	(6.3) 86	(5.3)
1,2,3-TCB 105	(2.8) 108	(4.2) 96	(7.2)
1,2,4,5-TeCB 97	(5.3) 98	(3.6) 87	(6.5)
1,2,3,4-TeCB 95	(5.2) 102	(7.5) 90	(4.3)





chlorobenzenes	selected	as	model	compounds	having	been	preconcentrated	 from	water	samples.	Good	extraction	efficiencies	were	obtained	which	provide	excellent	LOD	values,	 lower	 than	those	previously	reported	 for	 the	same
analytes	and	detection	method.	Finally,	our	study	demonstrates	the	proposed	method	is	able	to	determine	chlorobenzenes	at	trace	levels	in	real	water	samples.	This	new	sample	preparation	technique	possesses	unique	and	promising
properties	 for	headspace	solid-phase	extraction	of	 target	analytes	prior	 to	 the	use	of	separation-detection	 instruments,	such	as	GC	and	LC.	Additionally,	different	magnetic	sorbents	 in	 liquid	or	solid	state	can	be	used	 in	different
situations	for	simple,	fast,	sensitive	and	cost	effective	headspace	extraction	of	a	wide	range	of	analytes	from	different	matrixes.
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